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HE frequent Accounts that 


have occurr'd of late in the 5 
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counterfeit Pieces of Mo- 


K 


ney, which have been obferved in diverſe 


A 
I") 


Parts of this Kingdom, induced me to con- 


trive a Method, which might effectually 
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diſcover and detect ſuch adulterated Pieces 


__ 


to 


of Coin, and prevent the Public from being 


N 
os 


impoſed upon by taking of them; by aſſign- 
8 . | 
q ing. 
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| Metal whereof they are compounded, we- 7 
ther Gold, Silver, Kals c. which I Be 
attempted to do on the Principles of Hydro- | 
ſtaties, it being the only ſafe Method that 
may be relied on, for proving the Goodneſs, 


and determining the intrinfic Value of any 


Piece of Metal whatſoever. 


The uſual Wayof weighing ſuch Pieces in 
che Air will not anſwer the End, for a Piece of 
coin may be full Weight when weighed in 

15 Air, ring well, appear to the .Eye to be pure 


Gold, and even anſwer the Touchſtone, and 
yet be adulterated to that Degree, as to have 
little or no Geld i in it at all, But by the Me- 
 athod here propoſed, ch Ploces, however 
artfully diſguiſed, can by no > Means are 


without being diſcovered, | 
It 


4 


1 


a certain Quantity of Gold delivered to him, 


in order to make a Crown for Hiero, King of 


Syracuſe, who embezzled Part of the Gold, | 
and lubſtituted in its room an equal Weight 

of Silver ; but when he delivered the Work, 
which was curiouſly performed, there was a 


Suſpicion of Male Practice, upon which the 


Caſe was left to Archimedes, to ſurvey and de- 


termine whether or not the Workman had 


done Juſtice, without defacing the Work, 


To do this, Archimedes made two Maſſes of 
equal Weight with the Crown, the one of 


| Gold, and the other of Silver, which he 1 im- . 


merſed ſeparately i in a regular Veſſel of Water, 


46 was by this Means bat eh ks the 
firſt Inyentor of the Laws: of Hydroſtatics, 
difcoiered the "1 way of the Artificer who had 
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and obſerved the different Room that each 
of theſe Bodies took up, by the different Riſe 
of the Water in the Veſſel, | 4 


And bevauſe theſe two > Maſſes took up the 

| Room of different Quantities of Water, he. 
inferred that they muſt conſiſt of different 
Specific Gravities, which by comparing with 
their Abſolute Gravities, he found each of 
their Specific Gravities with their Relation to 
that of Water, 


He then ſerved the Crown in like Man- 
ner, and by comparing his Obſervations he 
detected the Cheat, and fairly affipn'd the 
diſtinct Quantities of Gold and Silver con- 
tualned in the Crown relpevely, | 


There Was an Inſtrument invented ſome 


A 80, for weighing of Gold Coins, which 
V is 


Woo 
is of the Steelyatd Kind, and conſtructed 
on the Principles of ' Hydroftatics ; but on 
Account of the great Friction it is ſubje&+ 
to, by reaſon of its turning on two Centers, 
it will not anſwer the End as well as a go 
Beam and Scales, Gr. for a very ſmall Patt of 
a Grain will alter the Equilibrium of a good 
Beam and Scales, which a Grain will ſcarcely 
do by this Inſtrument. And fince the valus 
| of every Grain of Gold that is deficient i in the 
Hydroſtatic Weight is worth above thres 
Shillings, we ought to determine the Hydro- 
ſtatic Weight of a Piece of Gcld Coin within 
a ſmall Part of a Grain, if we intend to find. its 
exact value. But this will be effected exactix 
by a good Beam and Scales, with che Hy. 
droſtatical Inſtrument herein deſcribed, 


— pi 
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near the Ryyal- Exchange. 
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"If the Pincers of this: Inſtrument be not 


| 


5 frong enough to bear the Weight of any. Piece 5 
of Plate to be immerſed and weighed in Water, 


you may get a Pair made of a Piece of Braſs, 


with a Screw to it in the Form of a Drawing 


Pen. And if you are not furniſhed with leſſer 


Weights than a Grain, you may eaſily make 
ſuch, by cuttinga Piece of Writing Paper, juſt 
a Grain in Weight, into a Square, and diy iding / 


it by 2 Pair of Compaſſesi into as many equal Parts 


as you pleaſe, vi. into 4s 8, or 10 Parts, ſo each | 


Part will be +, +, or A of a Grain. But any 


Perſon who is not already provided with 


Weights and Scales, may be ſupplied with 
them, and the Hydroſtatical Inſtrument, at 

the moſt reaſonable Prices, by Meſſrs, Nein 
and Co, Scale-makers, at the Hand and Scales, 
oppoſite the Church in * 


AN 


gy build our Thepry upon, we mult 
haye recourſe to the following Uni- 


wilt hold ol in all Caſes whatſoever, vg. 


11 any ſolid Body be firſt weigh d in Air, 
and afterwards immerſed and weigh'd in Water 


much of its Weight in the Fluid, as the 
Weight of ſo much of the fame Fluid as would 
e l an ee 
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Fr verſal Law in Hydroſtatics, * 


or any ether fluid Subſtance, it will loſe. ſo 


f Weise given; and, on the be in find- 


7 4 1 + 4 ” - 


Heber, if the Sri 8 or Wei TY 


of any Body (heavier than Water) in Air” be 


known, the Hydroſtatic Weight, or its Weight 
in Water or any other Fluid, may eaſily be 
found ; for it will be exactly o much leſs as a 
Quantity of the ſame Fluid equal in Weight 
to the immerſed Solid. Conſequently, if the 
Specific Gravity, or Weight of the Fluid, be 
ſubſtracted from the Specific Gravity, or 
Weight of the Solid, the Remainder will be 
the Hydroſtatic Weight of that Body, and their 
Difference will be the Standard by which the 


Goodneſs of the Metal, &c. may be tried. 


Before 1 begin to make any Dplularions, 1 FE 


| ſhall ſubjoin a very extenſive Table of the Pro- 


portions of Specific Gravity, that ſeveral Bodies, 

both ſolid and fluid, bear to one another, with 
the Weight of a Cubic Inch of each Body, 
both in Troy and Averdupoiſe Weight; from 


Whence may be deduced the Hydroſtatic 


Gravities of 185 of the Bodies therein mens. 
and. 5 5 1 


- The Table of f Specific 8 will not 
only be of uſe in making our Arithmetical 
Exlenlations for proving the Goodneſs,” and 
trying the Value of Gold and Silver, but alſo 
in many other Reſpects; eſpecially i in finding 
of the Solidities of Bodies, by having their 


ing 


ing their Weight by having their late 


I | 


For by knowing the Weight of any Body, | 


the Solidity may be found; and ę contra, by 
knowing the Solidity, theWeight may be found. 
But more of this hereafter, 


The ert Column of the Table ſhews the 
relative Gravities that Bodies bear to one ano- 
ther; as for Inſtance, if a Piece of fine Gold of 
a certain Magnitude weigh 19, 640 Pounds, or 
Ounces, be what it will; a Piece of ſtandard 
Gold of the ſame Magnitude will weigh 18;888 
Pounds or Ounces. of the ſame, and ſo of the 
reſt. The two laſt Columns ſhew the Weight 

of a Cubie Inch of each of the Bodies accord- 
ing to their Title; as for Example, a Cubic 

Inch of Standard Gold weighs 9.963420 Oz. 
Troy, that is, nearly 1oOunces; and 10. 929478 
Ounces of Avoirdupoiſe, or nearly 11 Ounces: 
And ſo for any other Body inſerted in the Ta- 
ble. The Proportion of Troy to n my 
Weight is as follows: | 


175 lb T ale is equal t al of 144 4 ebe 


17502. ditto 192 OZ. ditto 


— 


From which it will FR an Xe matter to re- 
duce any Number of Pounds or Qunces f 
Troy to Avoirdupoiſe, and ? contra, of Avoir- 

8 1 to Troy Weight. | 
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4 A . BL E of Specific ca 
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Marble 


Pebble Stone 


* — e———_—d 


ſornemns THe e. dee 
of Bodies Parts Parts | 
Fine Gold 19.640 bee Th 265668 
8 + 2 ner 46.580 9034 ac fro. 929478 
Lead 134%. 8 zess. 56245 
Fine Silver 11 .092 5-351030[6.418940 
Standard ditto 10. 5365 $57740[6.097183 
e ay oog. 208300 
| {DittoHalfpence ' 8.915 4.702662 5. 159111 
Fine Bras 8. g 50 4. 40462 54.832145 
Caſt dito | 8,100|4.27275al4.68pypo| 
Steel 7.8 Sof. 140855. 5e | 
[tron | 7:6444.032210/4.42383 
Pewter | 7:471[3-942943/4-323468 
Wy © > - 7.32003. 86130004. 2360 
Paſt Iron 7. ooo 3.692 500/4:050g00 
Lead Oar © [s 200 5. eech 88 | 
apisCalaminaris S. oooqz. 635 o. 893 500 
Loadſtone 4.930%. 057g. 852991 
Diamonds | 3-517]1.855217 2.035288 
Vhite Lead © 6 3.160 1:666900 1.828692 
Ulland Cryſtal 2.7201. 4348001. 574064 


1.56654 
þ 562 


2. 70. 42704 
2.700. 424500 


oral : 2.2001.424 1805295 | 
Taſper | 2.6661,4063151,542814| 
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A TABLE: of Specific Gravity. 5 


| e rela-{T roy Weight]Averuy a 
. '8PE© I E S. [tive We, [Oz. Decimal[ Oz. Decimal 
. | of Bodies 


Rock Cryſtal -| ,2.659,1.397875f1+533555 
. 2.691.357345 1. 52 1981 
Flint Glaſs | 2.8071. 3 540931.48 5823 
Onyx Stone E 324025452337 
Common Stone eee, 
Plate Glaſs 2.3671. 248592. 369183 
6 lauber Salt 2. a be 118687; I, 302073] 
Cryſta! 42.210. 16577 5/1. 27892 
0 2.1331. 125 158f. 234367 
18855 81. 1. 103 5301. 2 10640 
1. o8 9288 1.195016 
. 157400 
984.046 56001. 148141 
| 1,900[1.002259[1:099530| 
_ 1,880]. 99170001. 8 7 gf 
1.874 988535. 084484 
1.840 9706001. 64808 
| 1-820] 960050. 053234 
| 1.800. 9495001. 04 1660 
1.793 +945807|1.03760g] 
1.755 9257631015619 
| 747 9577 «993625| 
| 3-714} .904135] 991892 
1.712. 903080. 990734 


Parts Parts 


G A TABLE of Specific Gravity. 


* The rela- Troy Weight] Averdup. We. 
8 P E-C s E S. |tiveWt.. fort Decimal|/Oz. Decimal 
of Bodies Parts Parts 
Dy 1 [ 1-600 87 56 50 960642 
Human Calculus +, 813405892355 
Sand | OF 8018000. 879624 
Gum Arabic 738 500 810180 
[Opium 1.3500 712125 781245 
ee 1.32% . 699993 -767935| 
Ic 1.20.6 593750 723375 
eee 653045. 7164310 
+" RE 11.17% .620868| ,681130 
Pick 1. 156 .606625| 665505 
OldCheſh.cheeſe 1. 101. 58075 . 637148 
MahoganyWood 063. 5607330. 615158 
amber 1.04. 348600. 601848 


I Brazil Wood 1.0310. 543853 5966 38 
Box ditto e 188643325 59606 
türe ditto 996 5253000 57638 5 
Bees Wax 955 503763 .55265g 
| el Aſhes | 939} .493740] .541663| 


— 


Oak [920 485300532404 
Log wood 913.4816080. 5283 53 
1 . 98 478970 . 525460 
Bay Salt 868 457870 . 502312 
Beech Wo 854 450665 . 494216 
ach due 320.4320 474534 
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b TABLE of Specific Gravity, 7 : 
Averdup. Wet. [ 
Parts f 


The rela- 


SPECIES. tive Wt. 
| of Bodies 


Trey Weight 
Oz. Decimal 
Parts | 


Oz. Decimal 


| White Peaſe | 
Field Beans 


Holly Wood 
Yew ditto 


Elm ditto 


Barley 
Walnut- tree 


White Oats 
Rye Mea unfift* 


Cork 
FLUIDS. 


Wheat, beſt Sort 
777 


Maple ditto | 


White Sea Salt 
CrabtreeWood |. 
Plimbtree ditto | - 


Cedar Wood © || 
WheatMeal wat 
Malt2months old 


4441 
Firtree Wood p. 


811 
58110 


779 


760 


WV 
Gy 
2 


A 
O 
O 


1.450 


* 1.315 


427803 
. 427803 


409867 
.400900 
398262 
395625 
370305 
3692500 
349733 
349733 
3328530 
323358 
262695 
2558380 
2 50035 
232628 
280. 147700 
Ke ee 
14. 000 7. 565000 
1. 700 
1.550 


409 


8967 50 
817625 


782875 


40 5090 


2— 


4693250 
469325 
.469807] 
449650 
439812 
4369180 
434025 
406247 
383678 
3836780 
365 160 
354743 
2881930 

280670 
274304 
255207 
1620360 
37731 

8. kn 
983790 
896985 
839115 


25099 
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8 A TABLE of Specifio Gi. 


| syvcins. ſev Fee Dama 
| f Bodies Parts | Parts - | 
Aqua Faris 11.300 685750 0752310] 
Aqua Regis | 1.234] .650935| .714116| 
Aſh Lees 1.167 6155930 675347 
Spirit of Urine 1. 1200. 590800 648144 
Made Brine 9. - 584998 64 1770 
Human Blood 556165 609949 
_.. 544908. 89779 
Urine 320. 5443800. 59721 8 
Milk 543853 . 596640 
Sea Water 543325 . 596061 
Serum of Hol! . 543325. 59606 
Ale 1 « Ut 
[Vinegar 1 
er | N 
Common Water 
| Diſtil'dWaters | 
[RedWine 
- [Linſeed Oil 
Brandy 
Olive Oil 
sp' of Turpentine| 
Spirit of Wine 
ilof Turpentine 427275 . 468747 
common 00063 zl ,.o00694] 
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Before I begin to ſhew the Method of Dro 


ving the Goodneſs, and trying the Value of 
Gold and Silver by the Laws of Hydroſtatics, 
it will be neceſſary to ſettle the Valac of Gold 
and Silver Coins, both with reſpect to their 
Weight, and the Pureneſs of the Metal whereof 
they are made. 


The Standard of England for Gold Coin! is 


according to the following Proportion, viz. 11 


Ounces of fine Gold, and one Ounce of Alloy, 
that is, one Pound Troy Weight of Gold is 
coined into 44 Guineas and a half, 


The ae for Silver is ir * and 2 
Penny weights of fine Silver, and 18 Penny- 
weights of Alloy, that is, one Pound Weight 
| Troy 1 is coined into 3 Pounds 2 _— 


And the Standard for Copper is, one Pound 


Troy of Copper is coined into * Half. pennies, 
of 23 Pence. 


N. B. Three new Copper Hama 
weigh nearly one Ounce Averdupoile Weight. 


And the Weights of Engliſh Gold and Sil- 
ver Coins, as they come out of the Mint, are 


according to the following Table, 
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5 | P | t. o 
n 2... 
| 26 21 
2 Guinea Pce T | 
| 1388 | -, p00 18 
r hag, Ben 
A : Crown Pce { weighs $ — =- f 
I Crown | 1 -9 165 
| Shilling - | | | 3: 
1 Pence 2 
Altho' the Static Weight of a new Standa . 
. | . i . | rd 
Guin be 5 Pennyweights 9 Grains, equal 
P 195 rains; yet by reaſon of Loſs in wear- 
mg er carrying, they may at a mean be eſti- 
2 » 126 Grains, which is 3 Grains leſs _ 
1 n the Standard; and the other Diviſions 
l may ys taken in the ſame Proportion, ſo that 
| according to this Weight of a Guinea 
(| Pound of Gold id 1 wn 
1 © } Port, of Ditto nnn 4 4 0 
| | : ; Grain of Ditto 4 O © 2 
9 And the Value of Silver will be as follows: 
| | J. s. d. 
| { 8 of Silver] jp f ow 
| One $ oh; Avia >will be or 8 5 2 1 
| 4 by: | Grain of Ditto | 0 : = 
| 3 Having 
| 
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| Having ſhewn the Specific Gravity of Gold | 
and Silver, or its Weight i in Air, alſo its Stan - 


dard Value, I ſhall in the next Place ſhew 
the Method of finding its Hydroſtatic Weight, 
or the Weight it ſhould weigh in Water, pro- 
vided it were of equal Goodneſs with the 
Standard. 

1. To find the Hydroftatic Weight of any 


Piece or Maſs of Gold, the Proportion is as 
follows. 


As the Specific Gravity of Standard Gold, 
vi. 18.888 is to the Difference between that 
and the Specific Gravity of Water, v7z. 17.888, 


ſois the Static Weight, or the Weight of any 


Piece of Gold in Air, to its Hydroſtatic 
Weight, or its Weight in Wars 


Example 1. 


- To find the Hydroſtatic Weight of 6 Grains 


of Gold, 


Static Hydro, 
3 Grains 


18.888 ; 17.888 :: 6 5 8.8. =, required 


13.888) 107,328 (5.68 


155520 
151104 


4416 
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5 Example 2. 


To find the Hydroſtatic Weight of a new 
Guinea, whoſe Static Weight is * Grains. 


> 


Saale Hydrol. 
Grains Crains 


18.888: 17. 888 :: 129: 122. 15 weight 
a 255 N 


160992 


35770 
17888 


18.888) 2307 52 (122.1 
8 18868 uid 


132216 
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122 
Example 3. 
70 find the Hydroſtatic Weight of an old 


Guinea, that is diminiſhed 3 Grains 15 wear 


ing, N as 
Static Hydroſ 
Grains Gra 


18.888: 17.988 : 126: 119.33 t required 
By this Method the Hydroſtatic Weight of 


any Piece or Maſs 'of Gold may be found to 
the greateſt Nicety ; but for the Sake of whole 
Numbers, we may, inſtead of 18.888 to 17.888, 


make uſe of the Proportion as 19 is to 18, 


which will come pretty near the Truth, and 
much ſhorten the Operation, as will de ſeen 
by working of the ſecond Example over in. 


Static Hydrof: 
Grains Grains 


19:18 :: 129: 12264 =Hydroſ Weight 


I 
1032 
129 


19) 2322 (122. 
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815 This Method gives the Hydroſtatic Wei i 
of a Piece of Gold a ſmall Matter too mut 
however; as the Difference is ſo nay — 
ſiderable, it may be made uſe of without any 
ſenfible Error in fin the Hydroſtatic 
Weight of any Piece of Gold not ſpecified in 
the lowing Tables, 


The Hydroſtatic Weight 4 ang piece of 
Gold may be alſo found in another Manner, 
. By redoing the Weight of a Cubic Inch 
of Gold into Grains, which will be 4.782 ; and 
alſo that of a Cubic Inch of Water, -which 
will amount to 2.53 Grains: And chen he 
Proportion will be as follows. | 


As the Grains in a Cubic Inch of Gold are 
to the Difference of Grains betwixt them and 
a Cubic Inch of Water; ſo are the Grains that 
any Piece of Gold weighs i in Air to the Grains 
that it ſhould weigh in nne 


As for Example: 


To find the Hydroſtatic Weight of a Jo- 
| hannes, whoſe Weight in Air is 9 Pwts. 5 Gr. 
equa] to 221 Grains, | 


Static 


[#5 ] 


tic 2 | wy 


rains Grains 


21 t 2004444==wt.ſought 


4782: 4529 24 2 
221 


4782)1000909(209 
OO. 


The Reſult would be very near the fame if 
this had been wrought by the former Method, 
therefore I ſhall produce no more Examples, 
but leave it to every one's'own Option to chuſe 
that Method which he likes beſt. But for this 
Purpoſe, in order to ſave Trouble, I have cal- 
_ culated the two following Tables. The firſt of 
which ſhews the Static and Hydroſtatic Weight 
of any Piece or Maſs of Gold by Inſpection, 
from one Grain to twelve Ounces; and to the 
Value of 43 Pounds,at the Rate ofed.per Grain. 


But 2d. per Grain for Gold is rather too 
much, as we ſhall fee by the following Calcu- 
lation; for if 129 Grains are worth 21 Shil- 
Hogs, what is one Grain worth? 3 

R Grains 


[16] 


Grains Shill. Gr. Pence 
129 : 21 23 1 : 14.814 fers 


129) 252(1=Pence 
{28d - 
123 
4 
i 492 (3: 373 = Farthings 
38 1 Mts 
1050 | 
1032 
180 
129 
510 
387 


123 


From whence it W that the Value of 


a Grain of Gold is 1d, +. 814 fere,vrz, it wants 
about 186 Thouſand Parts of a Farthing of ad. 
Grain, which is not material to our Pur- 
ſe. The other Table contains. the Static and 
Hydroſtatic Weight of all the noted Gold 
Coins current in England, with their Value, and 
—— of Weights in Ait and Water. 
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A F ro ihe Static and Hydro Weight of 
Sold Coins, with their Value and Difference. 3 


| | Value. I8tat. w. Wt Hyd t differ<* 


Species. 


We Ol Gr | TV Ur! PwGr. 
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16 of a Moidore 

| B of ditto 
3 of a Johanne 
E of a Moidore 
-x of a Johannes 
Z of a Guinea 
+ of a Moidore 
2 of a Johannes 

a Guinea 

a Moidore 

a johannes 

a 2 Guinea Piece 
a 21 Moidore Pcc 

a double ſohanne 

a 5 Guinea Pce 

a 5 Moidor e Pce 
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*If any Piece or Maſs of Gold upon Trial 
3 to be full Weight both in Statics and in 
PO 


5 
— 


* Note, The Number that J have made uſe of 
ſor the Specific Gravity of Standard Gold in my 
Calculations, dig. 18.888, is according to Mr. 
Cotes's, Mr. Emerſon's, & c. Tables, which Num- 
ber does not exactly agree with my Experiments, 
it being rather too great; for on weighing a new 
| Guinea i in Air, I bond: it to be exactly 5 "Penny 
weights 9 Grains; and the ſame Guinea weigh'd 
in Water, juſt 5 Pennyweights 2 Grains; ſo that 
the Difference is exactly 7 Grains. Now if the 
Sense Weight of this Guinea be divided by this 

| Diffe- 


wi 


Hydroſtatics, according to the two preceding 


Tables, we may depend upon its being genuine, 


2 . and 


Difference, the Quotient will be 18. 12857, the 
Specific Gravity of this Guinea, which is ſome- 


what leſs than the above Number. 


And in general I found the common Diffe- 


rence of the Weights of Guineas when weighed in 


Air and Water to be about 7 Grains.” 

[ alfo made ſeveral Experiments on Portugal 
Pieces of Gold, where 1 found a greater Differ- 
ence than before, for a Johannes that weighed in 
Air 9 Pennyweights 3 Grains, weigh'd exactly in 
Water 8 Penny weights 162 r ſo that the. 


Difference is 24 rains: By which if the Static 


* 


Weight of the Piece be divided, it v ill quote 
17.68 for the Specific Gravity of Portugal God. 
And in general I found the different Weights of 


| Johannes" s when weightd in Air and Water to-be 


about 124 Grains, and their doubles, viz 34. 126. 
Pieces, 25 Gains, or 1 Pepnyweight and 4 Grain, 

I likewite tried the. Moidores in the fame min- 
ner, and found the common D ference of their 
Weigh's when weighed in Air and Water to be 
about 94 Grains. W hat I would infer from hence 
is this, that nt vithſtanding the Difference of 
Weights of Gold Coins, when weighed in Air and 
Water, may excced the Diffcrence in the above 
Table, they may not in any wile be adulterated, 
provided that D-ffcrence is not more in Propot tion 
than 7 Grains to a Guinea, 9 Sram to 4 Mu 
dore, and 124 Grains to, a Johannes. 


— 


20 
and in no wiſe adulterated; but if it is full 
Weight when weighed in Air, and there be a 
Deficiency when weighed in Water, it is certain 

there muſt have been lome Adulteration made. 


The next Point that comes IH" Conſidera- 
tion is, to find the Quantity of Adulteration, 
or how much Gold and how much of a baſer 
Metal is mix d together, in order to adulterate 
or de preciate its Value. a 


The Adulteration may be made either with 
Silver, Copper, Braſs, or Tin; but ſuppoſing it 
to be made with Silver, as that is the fitteſt 
Metal for the Purpoſe, becauſe the Specific 
Gravity of Silver is the neareſt of any to that 
of Gold, and the Fraud will have the greater 
Probability of paſſing undiſcovered; but the 
Cheat may be detected by weighing the Com- 
pound Piece of Metal in Air and Water, and 
the diſtin Quantity of Gold and Silver con- 
tained 1n it will be found very near, by the 
following Method. 4 


* Multiply the Hydroſtatic Weight of the 
Piece by 399 and its Static Weight by 1 
| T ien 


— Sends 
A— 


LEES Nv = 


* This Rule is deduced in "3 following Manner, where I 
put a = Weight of the Compound i in Air. ö its Weight in 


Water. g= 2 ow Gravity of Gold. #= 18 = its 
| Difference 


Then ſubtract the latter Product from the 
which will quote the Grains of Gold in 


Piece, and that ſubtracted from the Static : 
Weight, will leave the Grains of Silver. 


former, and divide the Remainder by 17, - oof 
0 


Example. | 


Admit a Piece compounded of Gold and ü 
Silver to weigh in Air 18 Pennyweights 10 
Grains, or 442 Grains; and in Water 17 


Pennyweights and 2 Grains, or 410 Grains, : | 


Quere the diſtinct Quantity of Gold and Silver 
contain d in this Piece? . 


» K 


2 * W 


Difference from that and Water. S = 21 double the Specific | 
Gravity of Silver. 7 = 19== doubie the Difference from that | 
and Water, Put x = Quantity of Gold in the Piece, then T2 
will a—x = the Quantity of Silver. | 9 
And g: 4 :: x & and S:r :: = : r 9 
Then will 4x + ar—zxr=zb and æ = — agr = | 


g 9 Sk = gr | 
the Quantity cf Gold. In this Theorem g: gr, = 44, are wy 
_ always conſtant, let the Value of à and 6 vary ever ſo much. 


"Therefore in Numbers it will become | 
_b 399—a 361 = to x as before 


I | | 
This Theorem 4 alſo be applied to the finding of the | 
diſtinct Quantity of Metal in any other Compoſition, provided | 
tae Values of the Letters gs» be charged according to the 
Spe-ific Gravities of the bodies compounded.” 
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rſt Factor — 399 2d ace -—zs: 
Hydroſt. wt. 410 Static wt, = 44.2 


3900 722 
1596 1444 
— 1444 


iſt Product 163 500õc  : »» — 
2d Produtt= 159562 2d Product 159 502 


17) 4028 (23625 3 Gold | 
34 442 static wt. of Pee 


62 205% r. of Silver 
3 70 


—— — 4 


118 
102 


1 


By which it appears that this Piece conſiſts 
of 236 Grains of Gold, and 2057; Grains 
of er ſo there is a Deficiency in it of 
205- Grains of Gold, which at 24. per Grain 


amounts to 11. 14s. 204qr. but inſtead thereof, 


there is fo much Silver added to make up the 
Static Weight, which at a half Farthing a 


Grain is worth 25. and 12 d. 2 qr. ſo that the 


Piece i is only depreciated il. 124. 24 


1 


0 23 ] 


In order to fave the Trouble of Calculation 
on every Occaſion, I Thall inſert the following 
Table, which will ſhew by Inſpection the 
Value of the Deficiency, 6r Gold wanting, 
from one to thirty Grains, which is made in 
the following Manner. „„ 


We have already found that a Guinea weigh- 
ing in Air 129 Grains, will weigh in Water | = 
' 122.17 Grains, Now if the Weight of 129 'M 


Grains of Silver in Water (which will be | | it 
116.756 Grains, as will be ſhewn hereafter) * | 1 
be taken from it, the Remainder will be the wi 


whole Difference in Hydroſtatics between Sil- 
ver and Gold, as may be ſeen below, 


| Grains 
From122.1 70 ==xt.of 12gGr.of Gold in Water 
Siubtract 11 6.7 56 wt. of 1 29 Gr. of Silver in Water 


— — —— 


, > —— ä4—mäũe—n 
3 — — Ty — a 
— , - , a . 


Difference . . 5.4 14 == Deficiency of Gold in theSilverPce. | | 
4 » | is | 
Since the whole Difference of two Pieces of | i 
equal Weight of Gold and Silver, weighing ' 1 "i 
129 Grains ia Air, will, when weighed in | WM 


Water, be 5 414 Grains, therefore the Defi- 
ciency of Gold in the latter muſt amount to 
21 Shillings. Andif 5.414 Grains amount to 1+ 
21 »billings, what will one Grain amount to | . 
at that Rate? al it 


Huydroſ. 


[24] 
i Shil. uwe 8s. d. „ 
r nnn t: einn fore + 
. 15 . 

252 | | 
5.414) 1008. 0000186. 183 Farthings 
| 5414 46.183. Pence 


46660 
23312 


By which it appears, that every Grain that 
is wanting in the Hydroſtatic Weight of any 
Piece of Gold, is worth 3s. 10 4d. when the 
Mixture is made with Silver, but if the Adul- 
teration is made of a baſer Metal, ſuch as Cop- 

per, Braſs, &c. then the Value of the Deficiency 
| will 


Ct. 


will be leſs, as might eaſily be made appear ; 
for if the Deficiency of any Piece or Maſs of 


Gold that is adulterated, when weigh'd in 


Water amounts to as much as the Difference 
of the Hydroſtatic Gravities of ſuch a Quan- 


tity of Gold and Silver, then its plain that there 


is no Gold in it, but it is made entirely of Sil- 
ver. And if che Denciency i is ſtill greater than 
that Difference, then-it muſt be made of ſome 


bafer Metal than Silver, and conſequently, the 


Grains deficient muſt be of leſs Value. | 
The Table is calculated on Suppofition that 


the Adulteration is made with Silver, but then 


as there muſt be a ſufficient Quantity of Silver 
in the Mixture to ſupply the Place of the Gold 


that is wanting, in order to make up the Static 


Weight of the Piece, there muſt be an Al- 


lowance made for the Silver, which will re- 
quire about a Penny weighr for every Grain that 
is wanting in the Hydroftatic Weight of the 
Piece, and a Pennyweight of Silver is worth 
about 3d. ſo that inſtead of 36. 1044. per Grain, 


it will be depreciated no more than 36. 72d - 


per Grain, 


If the Adulteration be' ante of ſome baſer 


Metal than Silver, then there muſt be no Al- 
lowance made for the Metal that is mix d vvith 


the Gold, becauſe it will be worth little or 
nothing, and the Value o of a Grain rn =. 


made with | 
| "Me oy 
[N28 2 8 
Jam will be af; 355 
Tin j 1112 


K 26 1 5 5 % 5 


Ta TABLE ſhewing the Value of the Deficiency of Gold by 3 


the Hydroſtatic Weight when it is adultera · od with Silver. 
Grains Value Grams Value Grams. PRADA 
wanting 1. s d wanting . 8 f d. wanting Lis. d. 
. «© as 31020 11 l 8 1 . 155 
1 2 0 7 12 2 66 64 22 | 5144 
| 3 bo 11] 7&| 33 [zj10 4 23 49 24 
414 fei s 14 [214] 34] 24 431 

s {ojlg 41 15 2182 || 25 (41611 

6 103 37 15 3 2 0% 26 {|5] ojto 

"OF fu 71 1$i- 137 3] 50114 27. 151 4 8 

8 \xjru] o 18 39 ox | 28 68 7 

0; 1114110 19 313] 37 29 "$112 5 

| 30 2118] 9% 20 '3ir7\ en 30 [51161 43 
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Of the Uſe of the above Tas E. 


When any Piece of Gold is adulterated with 
Silver, there will be a Deficiency in the Hy- 


- . droſtatic Weight, which Deficiency muſt be 


found in the 1ſt, 5th, or gth Columns of the 
above Table, then againſt it is the Value of the 
Gold that is wanting. As for Example, ſuppoſe 
I weighed. a Piece of Gold, and found' it to 
want 9 Grains in the Hydroſtatic Weight, 
I look into the firſt Column, and under Grains 
wanting I find g, andagainſt it is 1/. 145. 102d. 
which is the Value of the Gold wanting, and 
ſo for any other Quantity. b | 
To find of what Metal any Piece is made. 
1/, Weigh it both in Air and Water, and 
note their different Weights, 85 

1 2aly, 


pL 
by 


1 


24%, From the Static Weight of the Body 
or Piece of Metal ſubtract its Hydroſtatic 
Weight, and with the Remainder divide the 
Static Weight, which will quote the * 
Gravity of the Body required. 


34h, Compare it with the Table of Spelle 
Gravity, and you'll find what the Body is, or 
of what Metal any Piece is made. 


N. B. This Rule is not only applicable to 
Metal Bodies, but tis univerſal for all Sorts of 


Bodies that will ſink in Water, let their Com- 
N be what it will. 


Exanfle. 


\ Admit I had a Piece offer'd me for a Gala, 
which weigh'd in Air 5. Pennyweights 6 
Grains, or 126 Grains; and in Water 4 Pen- 

nyweights 18.041 Grains, or 114.041 Grains, 

Quere of what Metal this Piece Is e 


Grains 
126 = weight i in Air 


114.04 1=weight in Water 


I 1.9 59=Difference of Weights 1 


E 2 4 Grains 


. i — — * 88 PA: G 9 8 — 
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What Sort of Metal the Piece is made. 


. Grains 


11.959) 126.000 (10.536 fere 


gie 
59795 


43450 
45 
71739 
2754 


— EEEEY 


The Quotient 10.536 J ſeek for in the firſt 
Column of the Table of Specific Gravity, 
where I find it to agree exactly with the Spe- 
cific Gravity of Silver; from whence I con- 
clude that the Metal is no better, and the Piece 
is worth no more than its Weight in Silver. 


In like manner the Specific Gravity of a 


Piece of any other Weight or Metal may be 
found. oy 2 


But when any Piece of Metal agrees in Static 
Weight with any of the Weights in the firſt 
Column of the enſuing Table, and in Hydro- 
ſtatic Weight with any of the four laſt Columns 
oppoſite, then we ſhall ſee by Inſpection of 


| ; | 
7 
* 


A "Tavis f fhewing the Dale of ME by EE 


5 


| | Static ] Silver. im 
7 — Species. i ight}Hydr. wr. gs = wt. ¶HAydr. wt. 
|. | [OWE gr. Ts gr. wes, gr. Jpwts. gr. 
"ofa Moidore & 164 © 7 "T4 5 144 | © 148 
3 of Ditto o 204 0 184] © % 18 
1 0¹ a Johannes 1 370 1 14 1 234 
2 of a Moidare | 1 1711 137 | 1 | 1 11 
r of a Johannes | 2 77 A 231 
: of a Guinea 2 164} 2 105 2 84 2 | 
| ofa Moidore 3 13 34 3 13 3 231 
Lof a Johannes | 4 14 4 4 4 4 2373 
a Guinea 5 9114 205 4 184 154 
la Moidore 81 63.46 2 231 
a Johannes 9 >18 C3. M159 22% } 
a 2 Guinea Pce o 18 9 177 | 9 139 | 4 
1 21 Moidore Peep 7205 16g 1 9 jig 224 | 
a double Johannes | 10 [16 16 f. 83 [16 214 1 
2 5 Guinea Piece 26 21 [24 72 [23 205 [23 388 
{25 on: 34 Es 8% 130 18 30 214 | 


The firſt Column of the above Table entitled 
Static Weight, contains the Weight 'of Gold 
Coins in Air according to the Names ſet 
againſt them ; the four laſt Columns ſhew 
* they will weigh in Water, if made 
of Silver, Copper, Braſs or Tin, accord 
to the Title of each ON Calumn, - | 


1 "a whe 
2 


— — . q 
” 
r 
— 8 * 
TH —— 
£ — . 5 8 


07 the Hpdrlatic Weight is SIL VER. 
The Specific Gravity of Silver is 10. 536, 


Which made leſs by 1, the Specific Gravity of 

Water leaves 9.536. So the Proportion for 
finding the Hydroſtatic Weight of any Piece 
or Maſs of er. will be as follows. 


As 10.536 is to 9.536, ſo is the Static 


5 Weight of ert Quantity of Silver to its Hy- 
drroſtatic Weight. 


| Example 1. 
Suppoſe the Weight of a new Shilling in 
Air to be 3 Pennyweights 21 Grains, or 93 


Grains, 1 how much it will weigh in 
. Water ? 


Static Hydrol. 
7 4 ra 68 Pwts. Gr. 


2 10.536 18 536 :: 93: 84.17 =3 2 12.17 


93 


16, $36)886.648(84 i7 


84288 
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Cn. Co” 
e 
Suppoſe a Piece of Silver weighed in Air 


Pennyweights 9 Grains, or 129 Grains, how 
Z much will i it weigh in Water? 


Sratic Hydrof. : | 


4 95-30 :: 129: e 20,756. 


129 


1053 


Fram W it appears that the Hydcoſtatie 
| Weight of a new Shilling is 3 Pwts. 12.17 Gr. 


and . . Static W 


16 5 Pennyweights 9 Fr will be 4 Penny 


ke 0 to 9 536, make uſe of 21 to 19, which 


32 


weights . 20+ Grains in Water. But for, t 
Sake of whole Numbers, and to ſhorten: the 
Work, we may inſtead of the Proportion of 


come pretty near the Truth, as will ap- 
* working the firſt Example over again. 


Static Hydroſ. 
Grains Grains © | P Wts. Gr, 


4621 19 :: 93: $44 = 3 127 
19 D 
837 
93 yt 
250760784 x 
168 N 
87 
84 


The Reſult by this Method is juſt the ſame 
as by the former; and as it is done with fewer 


Figures, and without the Help of Decimal 


FraQtions, i it may be eſteemed preferable to the 
other Way, eſpecially as it may be perform'd 


this Way by thoſe who are unacquainted with 


Decimal Arithmetic. 
But in order to ſave "Trouble, and to have 


the Weights always ready at hand, I have cal- 


| Culatedthe following Table, which by Inipection 
will ſhew the Statie and Hydroftatic Weight of 
any Piece or Maſe of Silver; from one Shilling to 


three Pounds two Shillings i in Value. A 


Ta} 


S N BE PAO oO FE Et Ve» ET ip PDE OP Pr Te — 
{A TABLE of the Static and tiyvdronate Weight ot SILVER 
Static rA) drolta. Static j#1ydroitatic 
Value | Weight. | Weight. || Value | Weight. | Weight. 
I. s. d.'oz pwt. gr ſor pwt gr. Il. s. d.foz. pwt. gr.Joz. pwt. gr 
—— —— ILL —m — . — ; — 
1 0 3 21 2 of 4 5 34/317 14 
2 9.0 191 Mt 24 
OO 11 .4 0 12 213] 4 I: 
1 80 15 12414017 
* 19 6 o d 155 4 10 13. 
0 7.0 I2 I Fr 
70 8); 851419 19) 
8 011 10 90 „ i 23-208 
9 oft 14 10 ff 16 3 [5 4 132 
ro ofi 18 E 8 1 
it 00% 12 of 6 3 20105 11 133 
t2 0% 130|6 7 7 gig Wl 
13 002 10 14 of 6 11 14 | 5 18 134]. 
14 002 14 15 of 6 15 113] 6 2 2 
15 of2 18 16 0 6 19 83] 6 5 14 
16 013 17 7 3 56 9 14 
17 003 id 7 ' #460 12 a3 
18 0103 19 0% 11 06 16 14 
19 03 13 09 7 14 2316 19 133], 
© 0,3 17 o 0,11 12 9 j10 9 14+ 
I oa 2 olt2 oO o 70 13 12 
— — ——— — — 


If any Piece or Maſs of Silver, when 
weigh'd in Air and Water, agrees both in 
Static and Hydroſtatic Weight with the fore- 
going table, we may be ſure that the Silver is 


genuine. 


But if it agrees with the Static 


Weight, and falls ſhort in the Hydroſtatic 
Weight, it is certain that it is in 
ner adulterated, 


ſome Man- 


Now by knowing how much any Piece of 
Silver is deficient in the Hydroſtatic Weight, 


the Value of that * or the Wort 


hof 
the | 


ton) 


the filver that i is wanting, yy. be found in the 
following Manner. 


It has already been found that a new Shil- 
ling, weighing 2 Pennyweights 21 Grains, or 
93 Grains in Air, will weigh 84.17 Grains in 
Water; now we will find how much the 


fame Weight of Braſs will weigh in Water, 


Statle Hyd roſ. 
n Grains 


8.1 7.1 :: 93: 81:52 kere=Weightof f Braſs, 
| 7. | 


—— — — 


93 

65 EL 31 

8. 4 > as 51 
48 


if 


I 35˙4 5 
Grains 8 


From 8 4. 1 t. of 93 Gr. of Silver in Water: 


Subtract: 81.52 t. of 93 Grains of Braſs in Water. 


Difference ==2,0 5 — Grains deficient in the Braſs Piece. 


Hence we ſee that the greateſt Difference ; 
ſſible of two Pieces of Silver and Braſs, whoſe 


Weight in Air are 93 Grains, will be but 2.65 


Grains when weighed in Water. Therefore 
if 2.65 Grains amount to one Shilling, what 


will one Grain amount toat that Rate? 


Grains Grain 
deficient d. deficient d. 


- 2.65 : 12 :: 1 4 Value of one Grain, 


4 


— — — 


2.65) 48. 0018.2 42d. 
265 | f 


30 


By which I find that every Grain that is de- 
ficient in the Hydroſtatic Weight of any Piece 
or Maſs of Silver, depreciates its Value juſt 
Fourpence halfpenny, and fo in Proportion 
for a greater or leſſer Quantity, as follows, 


F anno » 


.. Wigs 1 nears Pe, 0 rg "ann * 
ey md 4 — 8 XIE * 22 ps * rd 


=> - 5 1 
— + PA 
e op = 8 


rr 
— 2 aA * 


Cs 
© 


on 


th watts HOP bg 

| 1 Grain 00. 15 
aba ae. 1 Pennywt. is co 0 9 © 
| | Qunce 9 9 8 


erz fully explained the , Nature and 


anner of proying of Gold and Silver by the 
Laws, of Hydroſtatics, and ſhewn how the 
leaſt, Adulteration may be diſcovered, how 


much of one Sort, and how much of another i is 


mixed together, alſo how much any Piece or 


Maſs of Gold, Sc. is depreciated by ſuch a 


Mixture, to the minuteſt Part of 1 Grain, 
the whole being laid down in as plain and in- 


| ellis ible a Matiner as the Nature of the Sub- 


ject Would admit, I ſhall in the next Place re- 
duce the Theory i into Practice, by laying down 
proper Rules, and adding ſome eaſy Exam- 
ples, whereby any one, of but an ordinary 


Capacity, will be enabled to make any Experi- 


ments, in order to try the Goodneſs, or prove 
the Value of any Piece of Gold or Silver 


that he may be in doubt of, 


But firſt of the Requiſites neceſſary to mike 


Experiments. 


1. Vou wult be furniſhed: ih a Set of 
Gold Weights, with Penny weights, Grains, 
a * and a quarter c of a a Grain, and a good 


* 


— 


— 
— 


—— — i 
——ö—ä4—ä— U ö— 
4 
3 * 
Re 
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ret 
Pair of Scales, the truer the Beam the harter, 
for thereby you may come to a greater Nicet7 
in your Trials. ee = 
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2. You muſt alſo be provided D 

with an Hydroftatic Iaſtrument, X 
ſuch as the annexed Figure, which 
conſiſts of a Pair of Pincers to hold 
the Piece when it is immerſed in | 
Water, and a little Scale for laying © A 
of Grains on, if occaſion, to ba- 
lance the Beam when the Piece of | 
Gold, Ge. # ſuſpended in be 
Water, TOE B x 


The Pincers, which is the lower 
Part from A to B, may be made 
with = Piece of large braſs Wire, 
of about three Inches in Length, 
turn'd as in the Figure, ſo as to 
meet with a Spring at the Point A 

to hold the Piece of Money, &c, 

The little Scale a'&c may be - | _ 


made of thin Lead or Braſs, of: A | BY © 1 
about an Inch and Half Diameter, and hung | {1 


ow 


; | : 
F — — — 
Be 5 » 


by Strings to the Hook D. DE {al 
The Scale and Pincers may be faſtened to-; 1 | 
ether by a ſine Braſs Wire, Silk, Thread, or 1 
Horte Hair, which is repreſented in the Figure 11 

by tic Line B ö. This Jaftrurent is 0 be 


1 
hung on to one End of your Beam, in the 
room of one of your Scales, which muſt be 
taken off When you weigh any Thing in 
Water. 


The pals Pk of this 1 went muſt 
be made ſomewhat leſs than your common 
Scales; which may be done by making the 
Wire or Thread from B to 4 longer « or ſhorter, 
as Occaſion ſhall require. 
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N. B. Care muſt be taken to adjuſt the 
Weight of the Hydroſtatical Inſtrument, ſo as 
to be exactly in Equilibrio with the fixed Scale 
when the Pincers are juſt covered with Water 


at B. 1 8 4 
Of the Methed 7 ung the Scales, &c. 


{ 

vt il 
* 
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WK 
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Firſt, Find the exact Weight of the Piece 
of Gold, Gc. in the uſual Way in the Air, 
which note; then take off one of your Scales, 
and in its er hang on the Hydroſtatical In- | 
ſtrument before deſcribed. 


Secondly, Put the Piece of Gold, Ge. into 
the Pincers, and let it be immerſed in a ak or 


"Tumbler ot fair Water. 


T birdly, Lay 8 the fixed Scale ſuf- 
ficient to cauſe the arms of the Beam to be le- 


vel, when the Pincers Faptaiging the Piece of 
Gold 


"391 
Gold are juſt covered with Water, which 
W likewiſe note, 


Or if it be a Piece of Gold Coin that you | 


are weighing, it will be beſt to put its proper 
Weight in'the fixed Scale, and balance it by 
laying Weights on the little Scale, which 
Weights will be the Difference. 


Now if theſe two Weights Sa VIZ. the 


Static and Hydroſtatic Weight of the Piece 


of Gold, agree, when compared with the Ta- 
bles in this Book according to their Title; or 
if the Difference agrees with the Column of 
Difference in the Table, Page 18, then you 
may depend on the Gold, Sc. being genuine, 

and in no wiſe adulterated. On the contrary, 


if it falls ſhort in the Hydroſtatic Weight, or 


the Difference is more than it ought to be by 
the Tables, it is certain that it is ſome Way or 
other adulterated. : 


But by knowing the Gates deficient in the 


Hydroſtatic Weight, we ſhall find by the Ta- 
ble of Deficiency how much the Piece of 
Gold, &c. is ack in Value . the Os 8 


| teration. 


Nb Care walk be when to has the 
Piece from touching any Part of the Glaſs; by 
letting the Pincers containing the Piece ſui- 

A freely in the Water. 


Example 
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Example * 


[ * I had a Mind to try the Static * 
i Hydroſtatic Weight of a Guinea, 


it „ Firſt I weigh the Guinea the uſual Way in 
i Alir, by putting it in the moveable Scale, ang its 
1 proper Weight W it in the other Scale, 
Which ſuppoſe it exactly to balance, Then I 
K NE take off the Scale in which the Guinea is, and 
= in its Place hang on my Hydroſtaucal Inſtru- 
x ment. Then I put the Guinea into the Pincers, 
1 . and ſuſpend it in Water, and lay on ſo many 
1 Gains in the little Scale as will cauſe the Arms 
* , of the Beam to be level, which we will ſup- 
8 | poſe here to be 64 Gr. or nearly 7 Grains; wi 
„ | tis Difference, vig. 64 I look into the Jaſt 
1 | Column of the Table, Page 18, where 1 find 


— 
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1 it exactly to correſpond with the Difference 
= there ought to be between the Static and Hy- 
= droſtatic Weight of a Guinea, Therefore I 
conclude the Gold is good, and in no wiſe 
| qo it being full Weight both in > Ste 


waa Hydroſtatics. 
Example 2. 


Admit a Guinea to weigh Pennyweights 
6 Grains in Air, and 4 oF Fur A 23+ 
Grains in Water, viz, whoſe Difference of 
-Weights is 62 Grains, Were, "Whether the 
. 15 good or notꝰ 

Theſe 


© ALMOST 1 ere 
n eee 
n l v1 16.4 9 1 Hol 
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| Theſe Weights Sd with the Tablei in 
Page 18, ſhew that the Guinea is 3 Grains too 
light by the Static Weight, and nearly as much 


by 'the Hydroſtatic Weight; but fince the. 


Difference of its Weight in Air .and Water 


does not vary much from the Difference in 


the Table, we may be certain that the Gold i is 


good, and not at all aduhtcrated. 


Hence we may obſerve, that a Pie of Gold 
when weigh'd. in Air and Water may fall ſhort 


of the fixed Weights in the Tables, and not be 


adulterated, as in the laſt Example of the 


Guinea, which was too li ght by 3 Grains in 


both Weights, which ar its Value about 
64. but then in ſuch Cafes the Deficiency will 
be nearly alike in both Weights, that! is, as * 


is to 18. 
l Example 7 


— a Guinea weighed | in Air 5 Petiny- 
weights 9 Grains, and in Water 5 Penny- 
weights ＋ Grain, Quere how much Gold there 


is in ĩt? 


Theſe Weights . wich this © Table, 
Page 18, ſhew that the Guinea is full weight 
according to Statics, but wants two Grains in 
the Hydroſtatic Weight, which by the Table 
of Deficiency, Page 26, amounts to 78.'gd. 
ſo that the Gold that is contained | in this Piece 
15 K but 135. and * | 


Example | 


YG? —y F 
= > 
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©. Suppoſe a Guinea to weigh in Air 5 Pa 
weights 9 Grains, as before, and in Water 
but 4 Penny weights 204 Grains, .Quere what 
the Gold is worth? 


By comparing it with the Table, Page 18, 
it appears that it is full weight by Statics, but 
is deficient 31 rains in the Hyd roſtatic Weight, 
which being reduced by the Table of Defici- 
ency, Page 26, will amount to 11 rod. which 
is neatly as much as a Guinea 1s worth, there- 
fore I conclude there is no Gold in it at all, 
but is made of ſome other Metal; now in or- 
der to find of what Metal it is made, I com- 
pare it with the Table, Page 29, where I find 
the 1 ght, anſwerable to its Static 
Weight, exactly to agree with the Column 
titled Silver; ; from whence it appears that its 
| Value 1 is no more than its Weight in Silver: 

5 pots, gr. 

and if it weigh 'dc4 182 | pper 
in Air pots. 9 V. 1 17 "1; ewouldbe. Bog 

and in Water — (4 1 Ay Lin ; 


_ Example 5. 


: Sappoſe a Piece call'd a Johannes weigh'd | 
zn Air o pwts. 5 gr. and in Water 8 pwts, 8 gr. 
| _ of what Metal it is made? 

| By 


C48” 

By comparing this with the Table, Page 18, 
I find a Deficiency of 94 gr. in the Hydroſta- 
tic Weight, which reduced by theTable of De- 


ficiency, Page 26, will amount to -1/. 36s. 24 d. 
therefore no Part of i it can be Gold, but it muſt 


be made of ſome baſer Metal ; whence by com- 
paring it with the Table, Page 29, I diſcover it 


to be Silver, for the Hydroſtatic Weight = 
its Name Rands in the Column titled Silver: 

| 24 * 6 | 
and if it weigh'd (8 Ms 
in Air gpwts. 5 gr. 8 ; 1 N it enn be = Braſs 
and in Water lp 227) 1 


Example 6. 


Suppoſe any | Piece or Maſs of Gold weigh'd | 


in Air 14 pwts. 6gr. and in Water 13 pwrts. 
12 gr. Quere whether the Gold is equal to 
Standard, and how much the Value of it in 


Money ? 


With the Static Weight I look into the 
Table, Page 17, where in the Column under 
| Static Weight I find 14 pwts. 6 gr. and againſt 
it under Hydroſtatic Weight I find 13 pwts. 
12 gr. which. ſhews the Gold to be Standard; 
and the Value of it I find (by the Column of 
Value) to be 24. 175. 
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Go. 
3 In like manner you may prove the Good- 
neſs of any other Piece of Gold whatſoever. 


Example 7. 
5 Suppoſe a Piece of Silver weigh'd in Air 
2 O·. 1opwts. 72gr. and in Water 2 Oz. 5 pts. 
13 gr. Quere if it be equal in Goodneſs with 


the Standard, and how much it is worth in 
Money? 


With the Static Weight I look into Table, 
Page 33, entitled the Static and Hydroſtatic 
Weight of Silver, where in the Column of Static 
Weight J find 2 0z. 10 pwts. 7+ gr. and againſt | 
it underHydroſtaticWeight 2 oz. 5 pwts. 13 gr. 
from whence it appears that it is of equal Good- 
neſs with the Standard, and is worth 13s. in 
Money, as ſpecified in the Column of Value. 


Example 8. 


Suppoſe a Piece of Silver to weigh in Air 
4 oz. 17 pts. 10 gr. and in Water 3 0z. gpwts, 
52 gr. Quere whether it is equal in Goodneſs 
to Standard, and how much it is worth? 


With the Static Weight I have recourſe to 
the Table, Page 33, where I find 3 0z. 17 pwts, 
10 gr. and againſt it under Hydroſtatic Weight 

30 10pwts. 14 gr. which is 20 grains _ 
„ e than 


[4g] 
than the Piece of Silver weigh'd in Water 3 10 
ns! it is 20 '87- dent of Standard Silver. | 


| Now if i it were Standard Silver it would be 
worth 20s, as by the Column of Value, but 
20 gr. Deficiency, at 454. a Grain, amounts 
to 78.64. fo that the Value of the Piece of 
Silver will be Juſt 125,04, See Page 35. 


In like mannet the intrinſic Value of any 
other Piece of Silver may be found, to the 
greateſt Exactneſs. 


the whole we ſee, that tho' Gold or 
Silver be adulterated in the moſt artful manner 
poſſible, yet the Cheat may be diſcover'd by 
the Laws of Hydroſtatice, and the intrinſic 
Value of the Metal may be found to the great- 
eſt Exactneſs poſſible. 


Theſe Scales with the Hydroſtatical Inſtru- 
ment will anſwer the End of an Hydroſtati- 
cal Balance, whereby a great many uſeful Ex- 
riments may be made, in finding the Speci- 
c Gravities of ſuch Bodics whole 3 
Gravities are unknown, 


But then in ſome Caſes it will be beſt to 
take-off the Pincers, - and faſten the Body to 
the Thread or Wire of the Inſtrument, 
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effected i in the following Manner. 


£45] 


A Ch Drop will alſo be neceflary for 
finding the Specific Gravities of Fluids, that is, 
4 Piece of folid Glafs in Form of a Heart or 
Wedge, the more eaſily to ſeparate the Parts 
of - thoſe Fluids into which it fhall de i im- 
merſed. 


This Piece of Glaſs ſhould be faſtened at 
its Baſe to the Wire or Thread of the Inſtru- 
ment, and ſo exactly equipoiſed, when immerſed - 
in Water, as to keep the Beam at a level. 


But for Mercury Powders, or fmall Frag- 
ments of Bodies, they muſt be weigh'd in a 
glaſs or metal Bucket, of ſuch a Weight as 


when ſuſpended and immerſed in Water to a 


certain Depth, it will exactly cnet eo the 
fixed Scale in the Air. 


Being furniſhed with the bs Requiſit tes, 
you may apply them to the finding of the Spe- 


. cific Gravities of all Sorts of Bodies, whether 


Solids ar Fluids, whether they ate e lighter of - 


| heavier than Water. 


For ſuch Bod: ies as will fink in Water, I 


| have already, on Page 29, ſhewn the Method 


of finding their Specific Gravities : 1 ſhall now 
ſhew how to find the Specific Gravities af ſuch 
Solids as are lighter than Water, which is 


1. Weigh 


[* 47 7 


. Weigh. the light Body in 1 Air, which 


Weight note. 


2, Weigh the Piece of Metal, Sc. in We 


— and note its Weight. 


. Faſten the light Body to a Piece of Me- 
tal. or ſome other heavy Body of known Spe- 
cific Gravity, that will cauſe them to fink to- 
gether in Water, then weigh them together 
in Water, and note that Weight allo; 


Then the Rate ! is as follows: 


Add the Static Weight of the light Body 
in Air to the Weight of the Metal in Water, 
from their Sum fubtract the Weight of the 
Compound in Water, then with the Remain- 
der divide the Static Weight of the light Body, 
and the Quotient will be the Specific Gravity 
of the Body TY 


Example. 


Admit a Piece of Yew-tree Wood to weigh 
in Air 10 pwts. 12 gr. = 252 gr. to which T 
tack a Piece of fine Braſs, whoſe Weight in 
Water ſhall be 12 pts. or 288 gr. and ſuppole 
the Weight ot both together in Water to be 


8 pwts. 19 gr. or 21 1 gr. OY the Speciße 


W of the Wood? 
Grains 


1 8 1 
aun, % 
hacia; re 
* — —ũ—ꝓ——— ww — — 2 _- * 
E 1 
o 
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Grains 


3 1 252 Q ſtatic wt. of the wood | | 
288 hydroſtatic wt. of the braſs 


Sum = 540 
Subtract = 211==wt, of the n in water 


. 329)2 52 0066 
| 1 2303 


15 


By which I find the Specific Gravity of Yews 
tree-wood to be „ 66 ; nearly the ſame as in the 
Table of Specific Gravity, In like manner the 
Specific Gravities of other ſolid Bodies — 8 
than Water may be found. 


. To find the Serie Gravity of Fluids 


Takes Solid wheſeSpecificGravity i is known, 
fach as the Glaſs Drop is beſt, and weigh it 
both in Air and Water, noting the Difference, 
which Difference multiply by the Specific Gra- 

vity of the Metal, &c. and the Product. divide 
by its Static Weight; then the Quotient will be 
=o oh py Gravity of the Fluid required, 4. 
ot wah Example 


| Example 


8 I had a mind to try the Specific 


Gravity of Sea Water, with a Drop made of 
common Glaſs, whoſe Weight in Air is 8 Pen- 


nyweights, or 192 Grains; and ſuppoſe it 
- weigh'd in ſalt Water 4 Penny weights 18 
Grains, or 1144 Grains, N the Specific 
Gravity of the Water? 


Grains 
192==Static wt. of my Glaſs 
114.5. Hydroſtatic ng, <7 


77. Difference 
2.5 52==Specitic Gravity of Glaſs | 


+ 2$$0 - 
; 387s 

3 75 

1550 


19201 2)197.7800(1 3 
1092 
3 | 


—— ͤF— nd 


Remains 2 mod 


By which it appears that hs Specific Gra- 


vity of Sea WIe! is nearly 1. 03 the ſame as in 
| the 


„ % 4 
—_—  - rr — — 
66 
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1 
the Table of Specific Gravity; and in like Man- 
ner the «gg . of any other F luid 
| Noa be found. 


I 
But if you are not bonds with. a Glaſs 
"Dives you may inſtead thereof adjuſt a Piece 
of common Glaſs to weigh juſt eight Penny- 
weights in Air, which may be held in the Pincers 
when immerſed! in any F luid. | s 


Special Care muſt be taken to Shoes the 
fixed Scale, and the Pincers (which are adjuſted 
to Water only) ih each reſpective Fluid, for the 
Weight of the Pincers will vary when im- 
merſed in different Fluids, accordingly as the 
Fluids are lighter or heavier than Water, 


This Piece of Glaſs will be of ned Uſe in 
proving the Strength of Spirits, Brine, -Lees, 
Sc. for if it be immerſed. in the following 
Fluids it ſhould weigh in each of them accord- 
ing to the Weights let. againſt their ere 


Names, vi. 
put. gr. 
Aſh Lees — 4 387 
Made 8 4 12% 
Sea Water 4 x82 


15 


In Common Gan = 204. 
Diſtilled Waters — 4 21+ 

| Brandy orMalt Spirits 24 

A Spirits of 8 1.15 67 1 
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If on making the Experiment in any Fluid 
heavier than Water, the Glaſs ſhould weigh 
more than the above Weights, it would ſhew 
that the Fluid was under Proof, or weaker 
than it ought to be; on the contrary, if it 
ſhould weigh lefs than the above Weights, 
it would ſhew it to be above Proof, or ſtronger 
than the Standard. - by 


But when the Experiment is made in Flu- 
ids of a ſpirituous Nature, then the Caſe will 
be quite the reverſe, for the ſtronger the Spirit 
the leis will it reſiſt or buoy up the immerſed 
Solid, and conſequently the more it will weigh 
therein. And on the contrary, the weaker 

the Spirit the heavier it will be, and therefore 
the more buoyant; and the greater the Reſiſt- 
ance of the Fluid, the leſs will the Weight of 
the Solid be when it is immerſed and weighed 
therein. 5 "0" 

Of the Uſe of the Table of Specific Gravity. 


I ſhall here, in as brief a Manner as I am 
able, point out ſome of the excellent Utes that 
may be made of the Table of Specific Gravity 
at the Beginning of this Book, particularly in 
the finding of the Capacities or ſolid Contents 
of Meaſures; as alſo of ſuch Bodies whoſe ir- 
regular Form may render them very difficult, 
if not impoſſible, to be meaſured by any 
other Method whatſoever, So that any Perſon, 
unſkill'd in the Art of Menſucation, by this 
| | 1 - Means 


Foe 1 52 1 Ko 

Means will be enabled to End the Solidity 1 
thoſe Bodies inſerted in the Table of 5 
Gravity, to the greateſt Nicety imaginable; 
nay, in many Caſes with more Accuracy than 
it can it be done by any Kind of Meaſurement 
Whatſoever. 


Before I — it will be neceſſary to con- 
ſider the Capacities, or ſolid Inches contained 
in the ſeveral legal Meaſures uſed in England, 
and what thoſe Commodities are which are 
bought and ſold by each of them; as that 
mult be our Guide to direct us to God how 
many of any Denomiparion are een in A | 
wo Weight, 


There are three different ine of ca- 
pacity made ule of, two of them for mea- 
ſuring all Sorts of Liquids, and the other for 
meaſuring of dry Goods, Their — a5 

are as follow. | 


* Of Wine Mes. f 


In a Wine Gallon there are contained 23 1 
bi Inches, and ſo in Proportion for a greater 
br leſſer Quantity, as * be ſeen by the fol. 

| lowing Table. | 


By this Meaſure, Wine, Brandy, Spirits 
mag Waters, Cyder, Perry, Mead, Honey, 


and . Sorte of On . 
A TABLE 
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2 TABLE - WI N R N 


Cubic | Averdupoile - | 
Weight when 


Species. : Inches full of Water. 
e 7 in each. . Jaz. Trac. 
I IHogched 4553 (265% 
| Gallon- | 231 |- 3] 5 [11 
| Quart | | $7750 21. | 644 
A Une -. au 1 
a In : 14.44 O 5 
Quarter of ditto „„ ASL 4 -[- 
LE es, . __3-61 of 2] 15; 


2. Of V bel 2 | 


Ina Gallon of this Meaſure are contained 
282 Cubic Inches, and ſo in Proportion for a 
greater or leſſer Quantity, as may be ſeen by | 1 
the following Table. By this Meaſure Ale, | 
Beer, Milk, Water, Ec. are meaſured. | 


JA D of Winchelter Meatare, 


| | Cubic | Averdupoile 1 | 
8 ci Inch Weight when = OO 
42 les. nenes f full of Water. f 


0 in each. ETI 
Gallon 292 rol31 3 | 
8 


A Pottle 11141. 5 
Quart || 70.5 || 218 [124 | "2" 
Ee 0 


- 


541 
R Dry Meafure. 


fa a Buſhel of this Meaſure are contained 
21 50.42 Cubic Inches, and ſo · in Proportion 
for a greater or leſſer Quantity, as will 1 


by. the following Table. 


By this Meaſure all Sorts of Grain, Matt, 


or Salt, Sand, Frower, are meaſured. * 


1] FA ILE © of III 8 
r . —— 
| Species Inches 8 of Water | - 
e Figs 5 . 5 in each. 22 Uracn 
| 1 + Buſhel 1 50. 7710 
| Gallon Mor 1Y 


A poute 25 
1 


4 Pint 


— 


3633 


The three laſt Tables will be of 7 in 
trying and adjuſting of Meaſures to the $tan- 
88 for if the Nate be red, and lled 

full 


* Coalcare allo fold by this Meaſure, but then it is vided 
by Act of Parliament, that the Coal Buſhel {hall be made 


184 Inches Diameter throughout, and ſhall contain eight Gal- 


lons amd one Quart of Water, which is equal to 2217. 62 Cu- 
de Inches. 


j 


TITS 
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Full of Water, and then weighed in a * 
Pair of Scales, its Weight, if juſt, will agree 
with the Weight in the Table a againſt its 


Name; and if it weighs more than by the 


Table it is above Meaſure, but if leſs it is un- 
der Meaſure. | 


By beving the Wight of any" Plano 


_ 


Maſs of any Body, inſerted in the Table of 


Specific Gravity, to find its Solidity. 
: Rube. 
Reduce the Weight given, i it be 


44 


Troy or Averdupoiſe, into Ounces, which 


divided by the reſpective tabular Number for 
a cubic Inch of that Body, will quote the 
Number of Inches contained in the given 
Weight. And if the cubic Inches be di- 
vided. by its reſpectiyve Number in the firſt 
Column of the three foregoing Tables, you 
will find how many Hogſheads, Buſhels, Gal- 
lons, Sc. are contained in it, or by 1728 (the 
Number of Inches in a ſolid F A the * | 
ber of Feet. | 


K : 1 


1 I, 


Suppoſe I weighed a certain Quantity of 
Honey, whoſe neat Weight Averdupoiſe was 
801% three Pounds, Were, How much is the. 


meaſure of it ? 


a6 


_. tained in a Quart Wine Meaſure, as by Table, 


£56] 
16=Ounces i in a Pound 
3 Pounds of * 


© Decimal of a Cubic 
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- By which I find that in three Pounds of 
- there are contained near 574 Solid 
_ :Inches, which is nearly equal to the Inches con- 
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i Exanple a. Þ 


-- Suppoſe a certain Quantity of Olive Oil 
weigh'd 7 lb. 10 oz. Averdu 288 Ryere, How 
much will it meaſure? -_ 
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By which it appears that i in 7 lb. 10 oz. of 
Olive Oil, there are contained nearly 231 Solid 
Inches, which by the Table of Wine Mea- 
ſure is the Number of Inches contained in a - 


Gallon, which was required, 
amis 3. 

© Suppoſe the Averdupoiſe Weight of a Piece 

of Brazil Wood to be 128 lb. 14 0z, Qyere, 

Ho _ ſolid F ect it contains? 
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5 "Tabular Number for à Cubic Inch of Water, 
vi. by . 527 ; if Troy, or, '57 87 if Averdupoiſe 
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Sink . it appears dat at Ib. Jt 
of Brazil Wood contain juſt two Feet, which 
was require. | 
In the ſame Manner the Solidities, of any 


other Body, inſerted in the Table of Specific 


Gravity, may be found. 
The Solidity of any Body, whoſe Specific 


5 Gravity is unknown, may be found. alſo-in 


the following Manner. 


Weigh the Body in Air ad Water netic 
the Difference, which Difference divide by the 


Weight, 
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Weight, and the Quotient willſhew the Num- 
ber of Cubic Inches in the Body required. 
Or thus, Reduce the Difference of Weights 
in Air and Water into Grains or Drachms, 
and then the Diviſor for Troy will be 253, 
nearly equal to the Grains in a Cubic Inch of 
Water; and for Averdupoiſe 148, nearly equal 
to the Drachms in a Cubic Inch of Water; 
which former, divided by the latter, will quote 
the Solidity of the Body weighed, _ | 
Example. | 2 
The different Weights of a five Moidore 
Piece of Gold in Air and Water is 1 pwt. 20 gr. 
or 44 Grains, I want to know its ſolid Content. 
8 A 3 
253 44.001739 Solid Content 
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By vrhich it apears that the Solidity of a five 
Moidore Piece is . 1739 Parts of 10. ooo, or 
about the g of an Inch ſolid. The like for 
any other Body whatſoever, © 7 
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From whence it appears that a ſolid Foot * 1 
ox Wood will weigh 7s lb. 2.86 56 0z. Troy, 
1 64 lb. 5.993408 02. Averdupoiſe Weight, Hy 
J TOS Te, 
like Manner the Wei it of afly. 
Name s included! in the Table of, 1 
vity, ant whoſe Solidity in It "Feet, 1 
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